This paper uses retrospective event-history data covering a four-year period to examine the timing of exposure to HIV/AIDS education and social marketing condom promotion campaigns, relative to the timing of changes in sexual risk behavior in Tanzania.
Nevertheless, recent studies on other African countries have shown that condom use with casual partners is considerably higher than with regular partners, which suggests that these barriers to condom use are diminishing (e.g., Agha 1997; Meekers and Calvès 1997; Meekers 1997 ).
To increase adoption rates and accelerate the diffusion of condom use, agencies implementing HIV prevention programs need detailed information on how individuals come to adopt condoms, and how this adoption process is affected by various interventions and programs. Although previous research has investigated correlates of condom use, most of it has relied on cross-sectional data, which are ill-suited to study change (for a notable exception, see Ng'weshemi et al. 1996) . Furthermore, the emphasis has been on use alone, without investigation of the potentially complex process of adoption. Two stages of this process seem particularly critical. One is the stage of awareness, that is, the stage when 2 individuals are confronted with evidence that AIDS is a problem. The next critical stage is adoption. Given that individuals now possess the information, to what extent do they change behavior?
The perspective in this paper is that analyses that differentiate between awareness and adoption sub-processes would provide more insights than those that simply examine condom use. Accordingly, this paper investigates the timing of exposure to HIV/AIDS education, and social marketing condom promotion campaigns, and the adoption stage. The study uses retrospective event history data covering the four years from 1993 to 1996 for a sample of 123 young males. Though small, this sample is sufficient to conduct exploratory analyses, and to illustrate the advantages of retrospective event history data over the standard currentstatus data. Analyses are most pertinent to Tanzania, but the paper's findings have implications for AIDS interventions in other African countries.
3
Background
Since the first HIV cases appeared in Tanzania in 1983, HIV prevalence has increased very rapidly. By 1991, it was estimated that 3 to 4% of the general population was HIV positive (Rutenberg, Blanc, and Kapiga 1994; Todd et al. 1997) ; but in some regions and some subgroups, prevalence was already much higher (Barongo et al. 1992; Kapiga et al. 1995; Soderberg et al. 1994 ). Numerous studies demonstrate that prevalence rates have continued to increase (Mnyika et al. 1994; Mnyika et al. 1996; Petry and Kingu 1996) . By 1996, a study of pregnant women in Dar es Salaam found that 15% were HIV positive (Mwakagile et al. 1996 , cited in Kapiga et al. 1997 . Rough estimates suggest that HIV prevalence rates in the general population may reach 16.7% by the year 2010 if efforts are not made to reduce the rate of HIV transmission (Chintowa 1993) .
Since the start of the AIDS epidemic, there have been a large number of AIDS prevention programs in Tanzania, implemented by both governmental and non-governmental organizations. Among these latter, the condom social marketing program is one of the largest. Condom social marketing in Tanzania initially started in 1989, as part of the AIDSCOM project. In 1993, the social marketing project was redesigned and incorporated into the Tanzania AIDS Project (TAP). The goal of the new Tanzania Condom Social Marketing Project (TCSMP) was to reduce the transmission of HIV and other sexually transmitted diseases by increasing condom use through improved distribution of affordable condoms, AIDS/STD education, and condom brand promotion (Manchester 1997 ).
The project re-launched the "Salama" condom brand (which means "peace" or "safety" in Kiswahili) on World AIDS Day, December 1, 1993. Salama condoms were sold through pharmacies, dukas (a type of drug store), grocery stores, and non-traditional outlets, such as hair salons, bars, guesthouses, photo studios, and gas stations. In addition, sales were conducted through community-based AIDS education agents, who were affiliated with local NGOs. These condom distribution and sales efforts were supported by an intensive IEC, advertising, and promotion program, and implemented using a wide variety of media.
In an effort to promote the Salama condom brand and to provide AIDS education, the redesigned Tanzania Condom Social Marketing Project communicated over 2,000 messages through radio, TV, billboards, and newspapers during the period from 1994-1997. Mobile video units (MVU) were used to show videos on behavior change and condoms. In 1994, 70 MVU presentations were made, with an estimated audience of 278,000. By 1996, this had increased to 249 presentations with an estimated audience of 1,192,000. The Tanzania Condom Social Marketing Project also distributed over 46,000 posters with information on the risks of having unprotected sex, and on the benefits of abstinence, faithfulness, and condom use; over a quarter million pamphlets and leaflets; and a large number of promotional items such as caps, T-shirts, and stickers. In addition, the program trained over 3,100 community-based agents to provide information about AIDS, and to manage Salama condom sales.
Since the launch of the new condom social marketing program, Salama condom sales have increased dramatically. Monthly Salama sales increased from about 98,000 per month at the beginning of the project to nearly one million per month in early 1997. Total Salama sales tripled from about 3.9 million in 1994 to 10.9 million in 1995, and further increased to 11.5 million in 1996.
Data and Methods
This study is based on a December 1996 survey of sexual behavior and condom use among young men living in Dar es Salaam. Most interviews (90%) were carried out in Kurasini/Shimo la Udongo, a high density and unplanned settlement area that is representative of the larger metropolitan Dar es Salaam. The remaining interviews were conducted in Sinza kwa Remmy and Manzese Uzuri, both unplanned areas of the Kinondoni District of Dar es Salaam. A team of five researchers who were familiar with the survey area conducted the interviews in Kiswahili, and in the settings in which the informants were encountered. This study uses a convenience sample, although efforts were made to include respondents from a wide range of socio-economic groups and neighborhoods. Most men contacted agreed to participate. In total, 126 interviews were completed, three of which were excluded from the analysis due to coding errors. Table 1 about here\   Table 1 summarizes some of the respondents' characteristics at the time of survey.
As this table indicates, respondents were all single males, ranging in age from 16 to 26, with a mean age of 20.5 years. About 39 % were currently enrolled in school. Ten percent reported having formal employment, 24% part-time employment, and 28% informal sector employment. In terms of level of well-being, 36% of respondents classified themselves as poor, 50% as average, and 15% as good.
At the time of the survey, the vast majority of respondents had already been exposed to Salama advertising, whether through newspapers (99%), radio (95%), television (85%), personal contact (25%), or other means (69%). These findings are consistent with those of the 1996 Tanzania Demographic and Health Survey, which shows that 93% of men in Dar es
Salaam have heard of Salama condoms (Bureau of Statistics [Tanzania] and Macro
International, Inc. 1997; Manchester 1997 ). Though to a lesser extent, respondents had also been exposed to AIDS education campaigns through the same channels. Specifically, about 46% had ever seen messages about AIDS in newspapers, 68% had heard messages on radio, 45% had seen them on television, 23% through personal contact, and 68% through other means. As for their direct experience with the disease, 81% reported having ever known someone with HIV/AIDS, or who died of AIDS, a figure that is consistent with Dar es Salaam's high AIDS prevalence rate.
The survey is unique in that it collects event-history information on sexual behavior with various partners, condom use with these partners, and on exposure to AIDS education messages and Salama brand promotion through various channels. During the interviews, all respondents were asked to recall patterns of sexual activity, condom use, exposure to Salama condom brand advertising, and AIDS education within the last four years. After the interviews were completed, they were recorded on a time-line chart. Recognizing that it may be difficult for respondents to recall the exact timing of some events, information was recorded by quarter only. Thus, the time line charts cover the period from the first quarter of 1993 through the last quarter of 1996. This historical period is interesting for the purpose of our analyses because it covers the start of the re-designed Tanzania Condom Social Marketing Program (which started in December 1993). It is therefore possible to compare behaviors before and after the introduction of this new program, and to assess its effectiveness.
The time lines were used to construct an event history data file. In this file, each record pertains to one person-quarter. In other words, it contains information relevant to one person for a given quarter. Thus, each of the 123 interviewees contributes 16 records (one for each quarter of the four years). Altogether, the 123 interviews generated a database of 1,968 records (123*16). Each of these records contains information on whether or not the interviewee used condoms at that time with various partners, as well as information on respondent's socio-demographic characteristics, awareness of AIDS, and various intervention programs as of that time.
These event-history data allow analyses that are useful to understand the dynamics of condom use, yet are not feasible with cross-sectional data. First, we illustrate how long it takes for AIDS prevention programs to reach their audience. Next, we show how the respondents changed their risk behaviors during the four year period covered by the survey.
Because this analysis considers the time-variability in several of the independent variables, it provides more precise estimates than a cross-sectional analysis.
Results

The Awareness Stage
Granted that programs may affect the use of condoms and other preventive behavior, we examine the process of change. This process is broken into two key stages. The first is the awareness phase, when individuals first come into contact with the programs. The second and most decisive phase is the adoption of preventive behavior. Upon being subjected to AIDS or Salama campaigns, individuals may or may not decide to follow the policy recommendations. contributed fairly comparable numbers. Since 1995, AIDS information through radio and "other" sources has increased rapidly. Personal contacts do not seem to be particularly effective in the transmission of AIDS information, as only less than 23% report ever having received information through that channel (as opposed to 68% for radio and 68% for "other").
In contrast, the diffusion of Salama advertising started later (recall that the new program started in December 1993), but was more rapid and widespread. Few respondents recall being exposed to any Salama advertising prior to the start of the redesigned Salama condom social marketing program. However, since the first quarter of 1994, exposure to Salama advertising has increased very rapidly, and by the end of 1996, all respondents had heard of Salama campaigns (100%). In the early stages of the social marketing campaign, newspapers were the main source of information about Salama. However, since late 1995, radio, TV, and 'other' means have all been important in making people aware about Salama condoms. New campaigns should consider these gradual changes in the media environment, including the growing importance of television, in reaching young audiences in urban areas.
From these graphs, and knowing the dates at which the major AIDS education and Salama campaigns have been launched, one can roughly estimate the time it takes for, say, half (or ¾ or any percentage) of the population to be reached. For instance, since the major Salama campaigns have been launched at the beginning of 1994, it took less than a year to reach about half of this target population. In other words, the Tanzania Condom Social Marketing Project's aggressive advertising through a wide mix of media (including mass media, community-based sales agents, and educators, etc.) has been very effective for rapidly increasing awareness about condoms. The information on the relative impact of various media can be used to design even more effective AIDS prevention campaigns.
Because AIDS communications programs build on prevailing attitudes and beliefs, it is interesting to evaluate the extent to which AIDS has grown as a social reality among the study population. Figure 3 shows the cumulative number of individuals in the sampled population who personally know someone infected with HIV or some one who has died of AIDS. The growth has been fairly linear and fast, increasing from 25% in 1994 to 81% in 1996. These levels of personal knowledge of infected persons reflect the high HIV/AIDS prevalence in this region. However, other studies have shown that there are large differentials in the percentage of youths that have ever seen an AIDS patient (Ndeki, Klepp, and Mliga 1994) . Therefore, it would be helpful to also gather information on levels of personal knowledge of HIV/AIDS cases among other sub-populations. 
The Adoption Stage
While the stage of awareness is an important one, the decisive one is the adoption stage. Given that individuals have received a message or socially experienced the effects of AIDS, do they gradually start avoiding risky behavior in favor of preventive behavior? The kind of historical data collected in this study permit us to describe the behavior of this group of 123 men over the four-year period covered by the study.
Ideally, a typology of risk behavior should take into account condom use as well other types of preventive behaviors, such as abstinence and fidelity to one partner. The next paragraph describes the basic typology used in this study. Next, based on that typology, we examine behavioral changes in the sampled population over the last four years.
Types of Risk Behavior
Individuals can attempt to prevent AIDS by modifying their sexual behaviors in two non-mutually exclusive ways: by abstaining or reducing their number of partners, and by using condoms. Although the primary interest here is on condom use, it is important to acknowledge other prevention behaviors in classifying risk behavior. This is so because condom use and other risk-reduction behavior jointly determine individual exposure to HIV.
A person who does not use condoms but abstains from sexual activity is at lower risk than someone who is sexually active but does not use condoms, or uses them irregularly. Thus, we need to develop a typology of risk behavior based both on the type of sexual activity and condom use. We define the following four categories of preventive behavior that rank respondents according to their risk of exposure to HIV infection: Not sexually active: no sexual activity with either regular or casual partners during the quarter. This category includes 720 person-quarters (for 84 different men).
Protected with all partners: condoms were used frequently or always with all sexual partners during the quarter. This situation counts a total of 290 personquarters (39 men).
Protected with casual partners only: condoms were used frequently or always with casual partners, but condoms were not used or irregularly used with regular partners. This category counts 225 person-quarters (32 men).
Unprotected: condoms were not used or used irregularly only. This group counts 733 person-quarters (76 men).
Table 2 about here
Changes in Risk Behavior during the Study Period
If one adopts the above typology, the first question is to observe how the distribution of the sampled population across these four categories has changed over the study period. by the end of the study period. Increases in condom use with all partners have been particularly fast since late 1995. When restricting the sample to sexually active men only (not shown), the percentage using condoms increases from 32% to 53%.
At first glance, these findings appear to suggest that this growth in condom use stems mostly from condom adoption by young men who are initiating their sexual activity, rather than by men who were already having unprotected intercourse. However, this is not necessarily the case. Because the data in Figure 4 are aggregated, they may mask individual transitions that occur from one period to another. For instance, the total population distribution can remain the same in 1993 and 1996 while in fact changes toward safer sexual behavior can be offset by individuals who start engaging in more risky behavior. To describe how individuals move across risk behavior categories, we examine types of change for individuals whose risk behavior changed between two successive quarters. Table 3 also indicate that three factors contributed to the increase in condom use: 1) abstinent men started using condoms (25 occurrences), 2) men who were having unprotected intercourse started using condoms (17 occurrences), and 3) men who were using condoms with casual partners only started using them with all partners (7 occurrences). Table 3 about here   As Table 3 However, when these men do adopt safe sex behavior, it is usually a permanent behavior change. The data in Table 3 show that it rarely happens that men who use condoms with all partners revert to using them only with casual partners (9 occurrences), or completely stop using condoms (no occurrences). Likewise, it rarely happens that men who use condoms with casual partners to stop using them (3 occurrences). In other words, although the process of change toward safer sexual behavior may be slow, once the psychological, cognitive and sociological barriers to condom use have been overcome, behavior change is likely to endure.
Conclusion
This paper has examined the timing of exposure to AIDS education and Salama campaigns and personal knowledge of the HIV/AIDS epidemic, relative to the timing of changes in risk behavior. In these analyses, the paper makes three methodological, conceptual, and theoretical innovations. Methodologically, it uses retrospective longitudinal survey data. Such data allow a finer description of changes in condom use behavior and in the programmatic environment, and therefore, provide more precise estimate of program effects. Conceptually, we adopt a typology of risk behavior based both on sexual behavior and condom use. Finally, at the theoretical level, we break down the process of adoption in two distinct stages: the process of awareness and the process of adoption. Bearing in mind that this is an exploratory study, the main findings may be summarized as follows.
Standard surveys usually only provide information about the status of events at the time of the survey. In this case, the vast majority of respondents had already been reached by AIDS education programs and by Salama social marketing condom advertising. However, analysis of the event-history data shows that the process of exposure to AIDS education messages and exposure to Salama advertising was quite different. Exposure to AIDS education messages started early, and was gradual. By contrast, exposure to Salama advertising was very rapid. Even though Salama condoms were on the market prior to the start of the redesigned Salama brand advertising campaign, exposure to Salama was negligible up to that time. Since the start of the social marketing campaign, the proportion of individuals reached by Salama messages increased more rapidly than the proportion reached by AIDS education messages. After one year of advertising, half of the target population had already been reached by Salama messages. This rapid increase in exposure to Salama was accomplished by using intensive advertising through newspapers, radio, and television. The dramatic increase in exposure to Salama television advertising since early 1995 shows that television can be an important medium for reaching urban youths in future campaigns.
During the study period, condom use in the sampled population increased considerably. Between 1993 and 1996, condom use almost tripled, from 15% at the beginning of 1993 to about 42% at the end of this period. Increases in condom use prevalence are driven both by men who became sexually active, and by men who were not yet protected, or not fully protected.
The data also show a lag period between the start of sexual activity and the beginning of consistent condom use. Because this phase is sometimes associated with sexual encounters with many partners, it is a phase of particular vulnerability to infection with HIV and other sexually transmitted diseases. Efforts should be made to reduce or eliminate this window of vulnerability. These exploratory findings also indicate that it is uncommon for men who adopted condom use to return to more risky behavior, which suggests that behavior change is permanent.
It must be noted that these insights are only possible because the survey contains retrospective information on exposure to AIDS education messages, condom brand advertising, sexual behavior, and condom use. Future studies that collect similar data on larger samples will be able to shed further light on the dynamics of risk behavior, including the interactions between condom use, abstinence, and fidelity. 
